The main carriers of the pharmacological activity of garlic (Allium sativum L.) are organic sulfur compounds, the most important among them being allicin, a sulfenic acid thioester, or allylthiosulfonate. In this paper, the identification of synthesized and purified allicin was determined by using various spectroscopic methods (UV/VIS, FTIR, NMR). A HPLC method was developed for the detection and determination of the allicin content. The thermal degradation of allicin by using FTIR method was monitored. The
INTRODUCTION
The main carriers of the pharmacological activity of garlic (Allium sativum L.) are organic sulfur compounds, the most important among them being allicin (allyl thiosulfinate). It is formed postmortem, as a secondary metabolite, under the influence of alliinase on genuine alliine in the bulb (scheme 1) [1] [2] [3] [4] [5] [6] . CH 
Scheme 1. Transformation of (+)-alliin in the garlic bulb under the influence of alliinase
Also, it can be obtained in a synthesis process, whereby allylsulfide is used as a precursor. The basis of the synthesis reaction is oxidation, and various oxidation agents, such as hydrogen peroxide [4, [7] [8] [9] [10] , m-chloro-perbenzoic acid [11] , and magnesium monoperoxy-hydrate can be used as the oxidation means [12] . In this work [13] , detailed investigations of the mechanisms and the kinetics of allicin synthesis from allyldisulfide and hydrogen peroxide as oxidation agents in an acid medium were carried out. This synthesis, taking place in accordance with a radical mechanism, can be represented by a cumulative chemical reaction. 
Scheme 2. Synthesis of allicin from allyl disulfide with hydrogen peroxide
With regards to the chemical composition, allicin is a thioester of sulfenic acid, or allylthiosulfinate. It is an oily liquid, light yellow in color, with a characteristic garlic smell [6] . Pharmacologically, allicin is the most important and the most active substance and it is found in the fresh aqueous extract of garlic [3, 14, 15] .
It is active against a great number of bacteria, viruses, fungi, and many other parasites [16] [17] [18] . In low concentrations, it inhibits the growth of Staphylococcus, Streptococcus, Bacillus, Brucella, Vibrio and Candida species [7, 19] . Its antimycotic activity is stronger than that of nistatin and other antimycotics [16, [20] [21] [22] [23] [24] . It shows a virucidal activity against Herpes simplex type 1 and 2, Parainfluenza virus type 3,
Vaccinia virus, Vesicular stomatitis virus, and Human rhinovirus type 2 [25] . Besides the antimicrobial activity, allicin has an important role in clinical use in prevention of cancer and cardiovascular diseases and shows an outstanding antioxidant activity [18, 26, 27] .
Numerous investigation results definitely show that, without doubt, garlic and its phyto-preparations have a clinical activity when properly prepared. As for synthetic active principles of garlic as a human medicinal formulation, a new question important for the therapeutic application of any medicine arises: the action and safety during administration. Namely, there is an old saying: "When asserting that a substance has no side effects, there is no certainty that it has the principal effect either". [28] .
Data presented in reference works also confirm the interaction of allicin with other medicines. The use of allicin is especially dangerous with patients who are under constant medication for life supporting and vital functions (diabetics, patients with blood pressure disorders and the increased level of cholesterol in blood, patients suffering from malignant diseases and with organic disorders of the digestive system). Therefore, the answer to the question is: allicin can be used in human medicine as a medicine with given contraindications such as allergy to allium species, vital functions disorders, stomach and intestinal diseases, uncontrolled bleeding, and intolerance to odor [28] .
In this paper allicin was synthetized, its thermic degradation was analyzed and the antioxidant and antimicrobial activity was determined. In order to investigate the possibilities of making a preparation for external use, allicin was incorporated into a gel which was also determined and antimicrobial activity to the microbes investigated.
EXPERIMENTAL Chemicals
Allyldisulfide (80 %, ρ = 
Allicin synthesis
Alicin was synthesized from allyldisulfide by the procedure described elsewhere (yield 73 %) [13] . 
Preparation of gel with allicin

Carbopol
Ultraviolet/visible spectroscopy (UV/VIS)
UV/VIS spectra were recorded in methanol on a Varian Cary-100 Conc. UV/VIS spectrophotometer in 1 cm thick quartz cuvettes. max in VIS area for 2.2-diphenyl-1-picrylhydrazyl radical is 517 nm. glass cuvette at room temperature by the impulse method with multiple impulse repetitions to record 13 C-NMR spectra.
Infrared Fourier transformation (FTIR)
FTIR
High pressure liquid chromatography (HPLC)
The content of synthesized allicin was determined by HPLC method on an was determined under the same conditions. Methanol was used as the blank sample.
Before measuring the adsorbance, all the samples were subjected to 20 minutes incubation at room temperature in the dark. The free radicals scavenging capacity was determined according to the relation given below: 
RESULTS AND DISCUSSION
For the structural characterization of synthesized and purified allicin, various Fig. 1 . By using the values of the rate constants, k, for two different temperatures according to
Arrhenius expression:
RT Ea e A k (7) we calculated the activation energy and the pre-exponential factor (the results are given in Table 1 ). Table 1 . The results of antimicrobial activities of the synthesized allicin and allicin incorporated in gel for the microorganisms tested are given in Table 2 . Table 2 .
Based on the results shown it can be seen that allicin reacts against all the tested microbes and that there are almost no differences between the activities of the pure allicin and the allicin incorporated in gel. This, further, shows that Carbopol based gel does not induce the reduction of the allicin activity, and presents a favorable formulation for the production of preparations for external application. Also, it shows that the gel itself has no influence on the growth of microorganisms, i.e. it has no inhibition zones. Among the bacteria tested, Staphylococcus aureus ATCC 6538 was the most susceptible, followed 
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